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(54) MULTILAYER WIRING STRUCTURE OF INTEGRATED CIRCUIT AND MULTILAYER WIRING FORMATION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the resistance of an interlaminar 
connection part from rising in a multilayer wiring structure. 
SOLUTION: A first wiring layer 20 is formed on an insulation film 1 2. The 
wiring layer 20 is formed by laminating a barrier layer, an Al alloy layer 
and an antireflection layer one by one and an antireflection layer is 
formed by successively laminating a Ti layer, a TiN layer and a TiON 
layer After a layer insulation film 22 has been formed, an adhesion layer 
24A is formed after the formation of a connection hole in the insulation 
film 22. The adhesion layer 24A is formed by successively laminating a Ti 
layer, a TiN layer, a TiON layer and a TiN layer. After a W plug 26A is 
formed inside a connection hole by a chemical vapor deposition(CVD) 
method wherein WF6 is used, an Al alloy layer 28A and an antireflection 
layer 30A are successively formed and then a second wiring layer 32 is 
obtained by carrying out wiring patterning. Since a pin hole is not formed 
in a TiON layer, which is an uppermost layer of the wiring layer 20 during 
connection hole etching, and WF6 is blocked by a TiON layer in the 
adhesion layer 24A during W deposition, an AIF1 layer of high resistance 
will not be generated in the wiring layer 20. 
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(004 8 1 'XCC. 1 5<DXIirti. *SP,4 4 ^S-^ 
KM4 6^jf^^5U/c, -^Ur. SEM im^^ 

mmLfc. , 20 

[ 0 0 4 7 ] -t^>:7';^<!: urtd:. 2^cD-t^>:?';u^R^. 
U/c. t^>:7'-»U^Pld:. fij[Ii4 4€:T i Nililyirc1^> 
y'j^Py. P,. P,. P,^^o^(Dr^)0. lf>:7"ju» 
QtJ. )&m4 ^^T i ONmtLfcV->y^)\^Q^, Q, . 

n 4> i 4 <DX!1-C K ^ -f X ^ > ^^J5fe3 J^c*^ -:>/c ig, 
CD, t^>:7*ji^p,. Q,td:. c^m^^lE 1 4<ox!ir- 
'i'x.;F^>:5'':^6 0«'Ta1*eO/c4>co. -5^>:^^^P,. Qi 
«. C^rti^sl^l 4(DX^rK5'fx-y^>^;S:l 20 

C 0 04 8 J H 1 6 (A) ( B) (i. \.^rtXhSE 

4at-;-5fc'>rh--Jl^SOMLS^jS:^^inT- SI 6 (A) R 
(B) ^m-r^i. fiSM4 4^T i Nffl<^:0/c•t^> 
^-'I'Pi. P,CD9^ K^ 'fX::;^>>5'*n^PB^;!^1:gCi-t;^>7' 
^ U P , t' > - ; b S <0 ^ X ;A; # t ^ C vL ;!> i tD 

o„ 1^>::^il/P,. P,iU9^(OV>y'fi^P,. P.. Q,- 

(004 91 ca:><i:orj:mmmmcj:ti{-X^ T i NliJ: 

!^Wyi±m 1 8 c^)^±^ ibrXiON^lSc ^BliZ 
T'5Ci^J:0II15cD -fx v ^> i^XISrW t•>x^ 
-JUcofSlfe^lHiiiiT^C t/jsr-^. S6cr>ig^^Hi?r*JtX 
f?ii*■CC'-J:if^:gJg(7:)y;;>'^' u v t^iikT^m <' C t^^'C^ . 7 
<:/:)WJllFJ|Xli'CUWF*<!:A I co^tttcm-:J< A I F,Ji 

om^^^rj c c i /j« r ^. 

( 0 0 5 0 ) T i Nii:5^CKT i ONia(COL>XS IMS 50 
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(Secondarylon Mass Spect 

0 r ome I r y [r^C-^ :t ^Sa^WS] ) ««t«:J: 
0W;5^?/F<D{ftAt^a^P^/t. 017. 1 8«. S 1 

coos 1 1 IE 1 7CD1f>yJl/ti, ;X<OJ: 5{CLri;^[3t 

2^gi^fka-c;i^/i3<;L/cT^. iffe^^s 2cD±(c;i$ i 5 

nmtOT i ^5 4i. iP5 1 0 0 nm<OT i N^S 6 <h 

*jiH:jcccstarj^fi3t-r^». -eor. t i NJ15 6<o±cc 

i¥2f 5 5 0 nmcDW;s5 8€i^fi3cU3fcS. WIS5 8€x 

(0 05 2 1 ^/c. ® 1 8<3r)1f>yiHi. ^>C<Dcfco(CL 

2«. SI 7cO-»/>:7JUi|^«0(>(0-C^>0, *fe*S^Jg5 
2<D±ec(-J:. /f$ I 5 nm<DT ijl60<b. ;?$25n 
mCDT i N^6 2 5 0 n m(DT i O N/l 6 4 

i, jl? 2 5 n m(OT i Nil 6 6 t^mXf'Cmt2XBf& 
r-S. ^LX. T i NSe 6cr)±(Cl^$5 SOnmCDW 
^6 8^^eJ5SL//dg, WJ16 8€:X-y^/^-^^ur^* 

(005 31 ^17. 1 S(DV->y'JV<or^m(rC^6{.'^X. 
T i m{t::^J<'j ^mxmmL. T i N^S:C;^T i ON/1 

«. ^6cOX|I<b|5].faT'*o/c. ^/c. WilcO/<3cJ5i^fr- 
RO'x V ^^'^ V ^^mi. S7. 8<DX:fl<*:[5lta-C^>-'j 
/c- S I MS:5?3"*ft'«i, S 1 7. 1 S(D^V>yJUC-D 

i,^xm^yj\^ic^m^nf:i:^fc. "^(o^rfi^m^mi 9 

--2 2CC^t"- 

C0 054liai9. 20 (J. -€-tl-en^l7. 1800 
V-l^y'Ji^fiC^ol^^y vmiR&id^^^tj-yF a. FbCc 

cto^-rfcor^-s. 019. 2 0**ti:b-r^i, f 

T i N^i:t»^^iiOT^O(c>^b. T i ON/s^r 
ViM'i:m±^tlX^^i>(0:f)^t>i)^^. U-:>X, T i ONJl 

C005511121. 22 -€-tl-e-nS 1 7. 1 8 (D 

07fkri>(ox;h^. m2 I., 2 2^Mttr^t. Tin 

(0056108 ©Xli-CS:«iS 2 4 <D*rn1ISi UXT 

1 ONjl2 4 c^'il$^JeToCitCj:0!^7cOXIirT i 
ON/S2 4 c/J^WF.cDilJA^PIlitT^bcO-C. 02/^/12 

Wii^ Lfcv> y'Ji^Qz - Q , <D<fc 0 ici^mnrnmno) k ^ 

J:^CCTta«, J534I»j1JS 1 8 *<0T i ON® I Sch 

wF.ccjjpfr^^^vTHi Lrfeto< (or. 2mo:>A\u^ 
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ON/i 1 8 c^r^SST^Ci^aJtgr^)^, C(Dm^ 
25^/12 4ipOT i ONJ12 4 cco^<»Jrtt^rSffl 

(005 7 1 c<omMu. ±ULfcmmmicmm^ ti 

^. WxW. A l^^iSl 6X«2 80!>ftDCCA I®^ 
(0058] 

(005 9 1 ^/c. S^iicLLr, T iJliT i NJii 

T i oNuiT i t^mt^mx^mi2tcmm^Br&r^ 

T i ON/ltr^^T i N/S*iT i ON/l;:^^6W/§-sC0B$ 

^lf£:ti^ffi±T^>(or. w©^i^— (cxsr ^piSfe 
(0060 1 ^<o±. c(D^mici^.i>^mmim^^^m 

^To^^CC4aC*r. A I XUA I ^^CD±(CJ59-fR* 
^ft^Ccfc »J T i N/i. T i ON/IRO'T i NjS^WS:j^CC 

(SifficDfa#>:ci5ifjg] 

(s 1 ) c<omnoy-mmmm(>c9h^^m^nmi£ 
(n 2 ) ^1 (Dxmicst< s.m^^±mBf&JM^^^r 
ms] m2 ioxmici^ < ni^^^ 5» - ^ > ifxm^ 

( s 5 3 ^4 c/:>x ri teat < mt^iimfdOLis^ ^7skrm\& 
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mmmx^^h^. 

[mi] (36 coxiiicgs < wjsjg^xfi^^-r sffiK 

[091 08 (OX!i«:«S < A I ^^^mf^XM^fikr 
(H 1 0 1 09 <3[>X.TItC^< S5*WihiS JB^m^rTK 

10 (0111 0 1 0(0X11 (c^<ieis/<:>- ^> 5^x11 

t:jnrS^IRffi0-Cib^. 

(0121 jg:sii%±^<oiaM«a^/T^TiiiTii0-c^) 

(0131 ffi«/i<DW®«S^:7T^T»r®0r*€». 

(0 I 4 1 e>^^-JHR^ffi<Di^>:7'ju^jmr'5):^ 
xii^^rsisitins0T * ^. 

(015 1 0 I 40Xfi(C^< i^»;3>:t+1f-i' KM 

20 (0161 f:>7h-jm^igm^iFr s e M'-^M<om 
^0-c^^. 

(017] S I MS:5T«(CffiC^e>*lom 1 (OV-^y'jV 

^TTkrm^mmmx'^^^ 

(018] SI MS:5?>^(c/S(r^64'io^2001f>7-il. 

(019] ^*lcot^>:7^l^cc4dC:f-5>:? -^l^iRM5>iH^ 

[02 0 1 m2<oV'>y'Mc46ii^y y^i^^^^ 

30 [02 1 1 1^ l<Di;->yjl/(c46-t:t-Si'>i^X7">eogE 

(02 2 1 m2<DV:^y'MC^l-I^^> ^:^7'>(Di^ 

[0 2 3 1 S£*©^JiKSI1»ii^.TT-rSfiirriB0r t^) 

(0251 024 mmomM,'^.^imr ^fcMMi 

(02 7 1 ^4g.^<DW^tC(^:^:J^jSaaiSt»ii^n^-Jltfr 

1 0 : .Hi4$^*^K. 12. 22: m^m. \ 4 : r 

/I. 16. 2 8 : A 1 18. 30: mm± 

m. 2 0. 32: mm, 2 4 : mmm. 2 e ; wig. 
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